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COMPUTATIONAL ISSUES ASSOCIATED WITH TEMPORALLY 
DEFORMING GEOMETRIES SUCH AS THRUST VECTORING 

NOZZLES 
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A NURBS based volume grid generation technique is used for remeshing at each timestep. Remeshing is easily accomplished by varying 
the control points and time dependent motion is contained in the motion of the control points. Timestep controls the movement of control 
points. Great flexibility in geometric definition is achieved. The grid generation code is succesfully coupled with UBIFLOW and INS3d 
which are compressible and incompressible flow solvers respectively. 

Various geometries such as converging diverging nozzle, duct and thrust vectoring nozzle have been simulated and will be presented. 
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7. Flowsolver that can handle moving boundaries. 
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PRETTY PICTURES IN BETWEEN 
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5. USER DEFINED SPACING IS ACCOMPLISHED THROUGH USE OF 
DISTRIBUTION MESH. 


CONTROL POINTS FOR AIRCRAFT WING (4x2x9) 
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Distribution Mesh 
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w mg generated with control points and distribution mesh 




100 iterations 




Initial grid 100 iter 
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. INS3D is a incompressible Navier- Stokes solver and both can solve 
unsteady and time varying flow. 
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operating on aircraft carriers. 






Pressure Distribution for timesteps of 0, 273,363,423 








Contour plot at 6fc5 tir/ie step ( 1/2 cycle) 
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Circular to Rectangular Transition Duct 
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iCULAR TO RECTANGULAR TRANSITION DUCT ( 0 timestep)! ThruSt Vector,n & ( 70 Qmestc W 

grid size ( 100 x 50 x 50)k = 25 plane | grid size ( 100 x 50 x 50)k = 25 plane 
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nozzle have been succesfully simulated. 



